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™ (57) Abstract: A polyolefin resin for hot-melt adhesives which comprises: [I] 20 to 99 wt.% propylene polymer having (1) a 

— mcsopcntad content (mmmm) of 0.2 to 0.6 and (2) a racemic pentad content (rrrr) satisfying the relationship [rrrr / (1-mmmm)] ^ 
= 0.1; and [II] 80 to 1 wt.% tackificr resin. The resin is excellent in thermal stability and flowability at high temperatures, is easily 

— applicable, has little fear of generating toxic gases, etc. upon discard or incineration, and is hence friendly to the global environment 
= It has excellent adhesion even to lowly polar substances, and the adhesive layer also has excellent heal resistance. 
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ffid^S ft<5 U "/n h" U > ^-^ffi 4 1 © ^ > * >y FfteT'O^ V# 

t§ 0 Hl;<^*5^>^y K#3* ( r r tit, $ V 7 

n \£l> V<y * v K#ffi-e©5-fe 5 ^$-e*5o [ r r 

r r / ( 1 - mm-mm) ] fcU ±|B©^> * * K^tt©&S|S** S, 5fc 

m*« v^T«sfii*'nsse*©# u -/n t° u >© j; 5 ici*±ttttAPJtt 

P P t AP P ittt)^ -«ttt*<fiTLfc!)x 

S-^ 5 Cl <b -So .tt*5N "C-NMRX^^ h^©«je»ix 

x . if > ij (A. Zambel 1 i)li:J;!) TMacrom 
olecules, 8, 687 ( 1 9 7 5 ) J T^i^tlfcb'-^ 
©'JtKictfcl,^ TIB©S«RCJf*#KTfif -5 o 

: H*l? («0 IJNM-EX 4 0 0 I13C-NMRgI 

^ j* : 7 n h > ^£7* * v 7 V > 

Mm. : 2 2 0 m g / S 'J U y h Jl 

MM : 1 , 2, 4-h'J^aD^>¥>tI^>t">©9 0 : 
1 0 (^*ib) 
: 13 0^ 
'<Jl7.t® : 4 5 ° 
A'/Mi!)ILI^I : 4 9 
mW- : 1 0 0 0 0 0 

*§fe«J3fc::tett £ 7 a t° 1/ >S£&£ Ul^ M 13 © H # © K . 
( 3 ) f ^'JV+l 3 5 °C fc TzfliJ^ L fcffiKttft C >? 3 *< 
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0. 0 1~2. 0 f* U y M1> / g T? * S t> <0 t<U £ Ll\ ft 

t> ck t)»* L < » 0 . 1-1. 5fi"j'» h^/g^ «Cff*L< 

li o : i5~i. 2f 2/ y » h g -e* * . C 7? j a* 

Tt § /: iltt^TN^ t ^ § C t ^ 5 o 

*6K^WIB(1)n (2). (3) ■©8ftOiK N 
C 4 ) n v h ^5 7 4 - K&tf 6 2. 5 "CPiTt'^lUt 

£ (W 2 5 ) *< 2 0 ~ 1 0 0ll%ffe 3 fc L < . 3 0 - 

1 0 0 @5%^$ b * L < . 5 0 — 1 0 0 li%^#i:|ift t 

^T3i-<*^^fe. gH»J&&t;a!lJ£2fe#©»fi* o -7 h ^5 7 * 

2 5 °C {Cfc^T?Ei^giJicP&^£ tl^^T'^tiitS^^Ci (11%) 
tfeSo W2 5 li> 7n hf U 

gt'JbSo C ©«*<*£ <45 £#«-3S©ffi^fifc#*<£ < <E o fc «? . 
So #3feHJfc*5\.*T»ix W2 5 *< 2 0K*WT?fcU ««Ctt*<tt<tt 

(Mw/Mn) A* 4 JilT. § biclf ^ L < (i 3. 5£iT r #lc$?£ 
L < (i 3 HTTfe So ^^*^-^J (Mw/Mn) ^4^ii5i-< 

m^lj tfc^ta'«5W-U-i'3>^07b^7 7 (GPC) 
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©d s cfiij3£K«fc zmmmf&mA 3 o j /-g&T-e&s <bjg$fc 

(3>lk-j% (Tm) RtfS&A'fbi&g (Tc) i><& oT t> < T *> 

JBtTT?*5 £ i***?* Ll^o tt*5^ AH. TmRtfTctt, Hifefl) 
tc:fc^T«&'<& D S C iiij ^ tc <k «9*>6^o 
<D5l3B9Ptt$s*< 10 0 MP aPJTf*5 ci^ift L < > J; 
t< 147 OMP aKTtf'*4. ■ 
*§£WKm H e»tL5 7o fcf U LT.fcU fiufB ( 1 ) Jktf 

(2) &mtz-? *><Dx*&ti&£. < . *fBBj©ew*aitt*>tti.>i5iE 
-e. ^ofi/ >jgm© ^ *;v-^2 M«%^T*a-a-$-a-?t *> © 

1 - ^ > t- > , 4-^^-1 - / <>f>, 1 - fN * -fe > , 1.-4- 
? y~ >, 1 - -f -fe > , 1 - K -r -fe > , 1 - -t" h7f-ir>, 1 - ^ + 

-y-^-fcy, i ^ f 3 * >, i - =» -t? >u hti, * 

IS. 

(B) ffij«lJ«&ffi*'&*>-ti:T» t>n^ y * a -fe >fcfe&£ffl<^T 

( i ) 
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(0 



-f^^ — ;Ug, m&-r Aroi/^D'O^iJxijH, 
S^^T^n n^>^ S?J.-;l/g,. Kg, * x 7 ^ Kg, ^ 

tfA 2 &^LT*«*£*-fl£fiRLT:fc») % £ 'fc * ti & it tz. &y ffl 

— "Bbntt oT^T J; < x X « a&^ttWEte^*.* L. X4<tt 

&«£r. ttife© X ttR-CTT t> »<£ oTl^tU<s iox, 
E 1 , E' XliYi^^LTUTt.J;V. Y ii;U^ xi£g£^ 
Y*<H»&*ift^ UWlCD Y »|Q t-Jf -o T^T t> «fc < N Ufa© 

Y, E 1 , E 1 XttX.iag«LTV^Tfc i'< n A 1 R A ! fc — o 
©Ett 1 ? **S^-^- -5—415 ® S8«ST?* o - 1 ~ 2 0 ©jfcfl: 

y;l/7^^tf|. xX^fSs -O-s -CO-. -S-> - 
SO, - N - Se-s -NR 1 -> —PR 5 -P (O) R 1 

— BR 1 -Xit-A 1 R 1 -4iU Rl tt**JB^> Aay>i 

i£3tifc 1 ~ 2 0 ©ft{b***Xiilft-*tt 1 ~ 2 0 ©^ d y >^ 
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l^o q fi 1 ~ 5 ©Hl^' C (M©fi?ilj) - 2D &tfL, r it 0 ~ 

(b - i) RtfT^s ;+t> cb - 2 ) £>Stfft sift ftk & fife ft 
(b) ^#w^-ss^ffiM^©#ffiT. h°u >zn&x#&m 

-j&5$ ( 1 ) tiS S^^S'fk^^i©*^^ i LTfcU ( l.. 

2 ' _ $> y ;u > ij 1/ y ) ( 2 , 1 ' -^f;k>'Jl/» fx 
( 3 _ n _ i?;l/3-^A-?^0'J K , ( 1 , 2 ' 

-i^yf^'J U» (2, 1' - v 5 ^ f-A/ 5/ >; ^ >) t** ( 3 - 
b U ^ f - ;U > 'J ;b ^ > > -5 s — AO y^n^^Ai?^ n U K , 
( 1 , 2 ' -^f^^'Jl/V) ( 2 ', 1 ' -?^f*->!Jb>) 
t * x ( 3 - ^ j. ^ ;l/ -f > 5 s — ^ ) v 5 ^ = — # A ^ 9 n >j K , ( 1 , 
2 » /pe/ij i/» ( 2 , 1 ' ~s> y ;l/ -> U U >) t* x 

C4> 5 _/<>y^>f - y;|/3->5A<?^o'/K, (1, 2' 

-•>7f;l/y '>l/» ( 2 , 1 ' - * * ))/ y y u > ) tr^ < 4 - 
^V^ak'yH^f-^) -^^-^-^ nij K , ( 1 , 2 * - 

( 2 , 1' -i?^ f;l/v"J U» (5, .6 

- i? J z/t* — )^ i?;V3-*Ai?^'DiJ K, (1, 2' - i? 

^f;k>iJl/>) ( 2 , 1 ' -^f-*i/Ul/» (4, 7 - 

s; _ i -7 , ab°;K>f-;l/) S> ;l/ n — "7,A s> * n U K. ( 1 . 2 ' 
-yyf;i/->'J i/» ( 2 , l ' - s> ^ f - ^ *> y u > ) X ( 4 - 

7x-;W>f^^) «^3i«>i-^niJK, (1. 2' -vM 
f;k>g U» (2, 1' --?>f*i"Jl/» t:X(3-^7^U 
_ 4 _ i - 0 b° ;U -< > 7 s — ;U) ;l/ =r jr. -7 A ^ n "J K, ( 1 . 
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2 ' -^f^i/iJUV) ( 2 1 ' - 3? / * JV i/ <J u X 
(5, 6 - < > > 7* — VU) F, ( 1 , 2 ' 

-^f^i/'Jl/V) ( 2 , 1 ' . - -Y y y a h° U f* > ) - tf x ( >r 
>t^AO i?;V3-^Ay^.niJ K, (1, 2' --^f;l/^ijl/ 

>) (2, i' -a v yn t° u,t*>) -trx c 3 - y ^;i/>r 

;U) s)A3ii)A?JniJK,' ( 1 ,. 2 ' - 9 * JV is 0 U y ) 
( 2 , 1 : - A y y n h° U > ) - h* X ( 3 - i - f o t° )V 4 > 7 s 

?*3i">Ai>^BiJ|\ (1, 2.' -^^;bi/'Jl/» 
(2, 1' - >f y y a t° 'J tt >) - If X (i-'n-^fH-Vfi 

;U) PAain'/^D'JF,' (1, 2' -^f^->iJl/» 

( 2 , i * - -y y y d t° y t* > ) - fx (3 - h y y 9- >i> > y ^ y 

^{c N ( B) g£#© -5 % CO ( B — 1 ) Htli^ t- h 57 * 
-;HSIh 'Jif/H^^-^A, h77i^;H!F y - n- 
y^yi/T^^e-^^A, f 1>77 x— yUffl^ h 'J/f/i/7> ; E- ^a, 
f F77 i-yHlf Fyif^T^^-^A, f F57i^;H 
*-Jl> ( h y - n - y^-;l/) TVt-H, fh77 

k> -y;u ( h y - n - y*-;io r ^^^^if^fifs c 
(b - i ) f*— s«v^t*> j; < v *fc-ip;±*i^fctti 

— >5\ (B-2) fiK7}©7;l/;;*t>iLT«s ^f;!/?^; 

y + -y- > N i r ju * y 4- * ^y^f/i/TA; 

f f.ti§ 0 d*it>cDT;i^y*y y «— k «k < . 
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cct-. (C) j&#©W*&t;U 5 ^4t<£tM± LTfcK h U 
f;l/7;Hx^A, h ijif ;l/7^^ - A,' h U >f V "/ n fcf;l/T 
hHvy f-Jb 7;K-fA, v 5 ^ ^ )\/~7 )\/ % — pi* 
^nUK, i?xf;|/7;l/;,--)A?n'J F, ^7;H--)Ay 

^ ^ * U K . *J 4 V y Jl T )]/ \ — V A t K'J K , ^ ;l/ 7 ;l/ 5 
-Ht K'J K, if ;l/7^ i -e/A^x^i' a >J K t$ & ft 

I^fiJIIiaS- 10 0- 2 5 Ot, S^JS*4»c*fi-S«iiSE<Dft 
/BHJ<£rfcU M*4*y7-/±fH (A) <*;Hfc) ^0£L<« 

i~i o 8 > o o~i o 6 i^5:t^ffHi\ £ £ jc N 

ff^ttMttii* 5 #-1 0B#|HK RJKffi^JiiiS. 3tflE~ 2 0MP 
a (gauge) ti^o 

Sttfrtttt^fctJ© CI I ] HTIiv ^^^-«-Jl*4i Lfco > 
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gg [ 1 13 <t ui^ ttiftft-fikfcmm 7 4 ~* — ~? p-12 5. 
mr*-?--? p - 1 0 0 ^ f^r* v- -tf p - 9 0 . H^-fb^x 
mm ' - * v ? x 1 0 0 i\ =fri\:&m t 1 1 

1 5^ t,x^7^ri*/l'M ^'JTnVKlOO, r 

ECR2 2 7. |^xX3l/y7 2 10 1. JgJIKb^ftl 7>3 > 
P 1 O.On ^-tal/'^ (Hercul e s ) $3 Regal re 
z 1 0 7 8 Sui^tlSo 

*^flJiC*5^Tx ift^lCJ&LJT CO nlffi&U (D) *Mft 

7^7-> ( E ) K-fkl»±3W>j:^©«-*jSSD*J^ «i°^ts: 

tt)<T~£&o (C) RjM&Jt.LTkU a? 5-74 >^^ntXt^/k 
# U" * 1/ 7 -f > ^ "7 * * X N T 3* b° > H J. X 

HUSK iX-r;HS. 'J n -X>J1U v/^W^^FqrSB 

^"7^ -OK (D) ^ - i LTttx * 1/ 

*;l^> &tnt> )Vi/t> a. R»'<U a n (E) IMfcKf 

>^i'JX'j'h-A'?*777fK 7f*X^7*l 1 7 8 ( jfitt 

<fb ) . x^;7^f-TNP (te^b^ («!) ) . << juffy 

tXl 6 8 (f /<• t^->t^f^( • t-^Tj^X (SSI) ) . San 
dstabP-EPQ(f>F («{) ) . m<D U >^»<fcBfrjI:SiK 
2, 6--7-t-^f^-4-^f-^7i;-;K n - # ? * f -> 
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;U-3 - (3' , 5' - *J - \ - f - tKn + i/7x- 

;U) ^pf^-^-h, X;7^f-BHT (&3£lb^ (SI) ) v 
0 1 0 • x^i/ + >l>"r j • #;l/X ($SI) 

n b";*- * - O^xiJ^iJ h - FHx ( 3 - -5 U ;l/ 
■' 3-/7»;?7DLTP (^SUlg (») ) T>^*-y*XL ( B # 

a fc° U >fi^4fc [ I ] 2 0 - 9 9 fi%itett#^i [II] 
80-1 5, *F*.L < It, mtEfn t° 1/ >M-&# [ I 

] 2 5 - 9 5fii%ittfM^| [II] 7 5~5K*K*v& 
* o $ & »c 3 L < tt > tu IB -7" a h° U > [ I ] 3 0 — 85 

K*K£tt*tett-5-ttI& [II] 7 0-1 5K«96*N&tt«o #{c 
& * L < fi. tulB^n t° U >n&i£ [113 5—75 WM% t&m 
&tt*3-ffim [II] 6 5 - 2 5 WM%fr & S5o 
(*'J*U7^ y h ^ ^ h&**Jffl«I&© Strife) 

ntru >s^^ [ i ] 20-99 k*% t&m&tts-ffim [in 
8 o - i &tfmw.Kj&\:-cm^ *?nz>&mmimm±*'^i' 

7°7X h 5 )V ^ *< > y - 5 + -9- - ic J: t) ^ Ltzt><DU 

7*ofw/iM [i] ±i&m&tt*3-ffim [i i] l 

i LTti. Iff IB© ( C) -rSMM. ( D ) 7 ^ 5 - . (E)Bfcfl; 
l»jhSatt^*<^tf &ti5o (C) rJM#J ©!££*&> #U*i/7^ 
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v v * * vmmnmffim* o ~ 5 0 l < . 0 ~ 

3 0 Il^^U Off * L^i (D) 4 7-©E^ifi\ # U 

* 1/7 >r h * )v vmmMmmm* 0 ~ 5 0 t l 

< . o~3 oii%^<ki)if.t Lu.. (e) wim±m<Dw.&m.it, 

L<. 0~0. 5 H»%^cfc L^o ' 

BJ3 liC*it.0Hffi^(:i; !)'<=f £ $U PS *i -S t> © "C 1 ia c 
C^n fc°L/ >m^^ (P 1 ) .O^ag] 
( 1 ) $£&.(D£5I& 

( 1 , 2 ' - 5> > >>l/ :> U U > ) ( 2 , 1 ' -^f/^iJl/» 

^ n 7 W K<Z>£rfi£ 
> ^ u > ^ m ( 1 . 2 ' - 5? ;u s> 'J u > ) ( 2 , 1 ' -i? 

* )\>=/ u p >) - c-r o'jf a^cd 3 . 0 g 

(6. 9 7 mm o 1 ) £ T H F 5 0 m L tcJS*? L - 7 8 °C izftiflir 
5. 3-^f;^'jyf/l->7^2. 1 m L ( 1 4 . 2 m m o 1 ) 

t««™LM^I*LT (1, 2' --^fik>'Jl/» ( 
2 , 1 ' - Jl> *s U U > ) -k"X ( 3 - h U * ^ JV f y U ;l/ ^ 

;U-T>x>)^3. 0 4 g ( 5 . 8 8mmol)£ (iR* 8 
4 

S*ft«ETKfel,%T is 1/ > ^Jffi:tc|u5HT-# <btltz (1, 
2 ' -^^f/l/i/iJ L/» ( 2 , 1 ' - S? y f - ;l/ ♦> U U > ) - tf X 
(3- h'J^^y'J/Mf/M^f » ^3. 04g(5. 88 
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mm o 1 ) tcz.-7-Jls5 OmL^AtiS, -7 8 L n - B. 

uL i '• (^** 1 . . 5 4M) £ 7 . 6mL (1 1. 7 m m o 

i ) tra^gu MfiT- i 2 ^piiijftSo »ii*s*L> 

frtftiaWt LT3. 0 6 g (5. 07mmol) *#fc G (iR^ 
7 3%) 

'•' 'H-NMR (9 0MHz, THF-d, ) lc J; S jffl^ © tt . 
: 5 0. 04 (s, 18H, h >J>f ^i'U/P) , "0. 48 
( s , 1 2 H , i? * 9- i/ U V y ) , 1 . 10 ( t , 6 H , ^ 
), 2. 59 (s, 4H, * 1/ > ) . 3.. 38 (q, 4 H , * f- 
1/ > ) , 6. 2-7. 7 ( m , 8H, Ar-H) t*ofc„ 
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2. o 5 y u h 

3. 4 1 m 

« 
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*7AfiS^ : ± 0. 2 °C El 1*1 
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d cD±ic 1 2 Otfk - h->-/l/L, * ^ h > )\< YmmW*ft$L L 

c i ) * >y h * jv bmmmmmmvmmi&m. 

J I S K 6 8 6 2 ic Hfcite LiMJt Lfz Q 

• ttfim : 7;U>y * 7 4 KSlttJtW- 
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fSKI^Sil 2 S{c^-r 0 

Hi^i] 1 ©tf 'J * U -7 4 h h S: * SO fl§ Willi ©8**6 K 
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© @flcj£#&#gt LT 9 0 'Comm^f ? >T-ife& Ltzo £ b 
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0. 2 tVl'/BSHU l-TU^-3, 4 - V s ^ b (A 
D M B ) 0 . 0 1 2 * B$fg| „ * P ^ ^ i/ JU * =j- )V i? A h * *> 
~>^> (CHMDMS) 0. 0 1 2 -t ;l/ / 1$ Sk :/ n k° U > 3 7 
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• ^fD^J : DHT - 4 A : 5 0 0 p p m 
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^nt^t, 3 - 1 6 3 0 8 8 -*§-£$S©HSfe#lJ 1 <tl^*iic L 



2 2 



WO 01/96490 



PCT/JPOl/04947 
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1. TIB© (1) Rtf (2) *ifct^nfU>I^ft [I] 2 0 
-99 

( 1 ) * V<y 9 y (mmmm) i>< 0 . 2 ~ 0 . 6 T'ifc 6 . 

(2) 9 * 5 * * K#sp ( r r. r r •)' t ( 1 - mm m m) i)<T 

[rrrr/(l — m mm m ) ] ^ 0 . 1 
Rtfl&M&ft^-ffim [ I I ]. 8 0 ~ l.K*»^&tt«aR V it Is 7 j 

2. ^ot'u^l^ft [I] *<TIS© (3) ^ifcf/Dt'i/>i 

(3) fh7'J>tl 3 5 °C {CTrl'J^ LfcSRRttft [ V ] *< 0 . 0 
1 ~ 2 . Of->'Jf h/!//g.7feS 

3. ^otf [I] *<TiB© (4) ^i/;t^nfl/>l 

6 «3j<cDig BUI 1 mmm<D : t' V * Is7 s y M/K 

( 4 ) a v h /5 7 4 2 5 °CHTT»^|±i-r 

I (W2 5) ^ 2 0 - 1 0 0 ff*%T-£> 3 

4. ^afl/Vl^ft [I] 2 ffl©3i*iS&;ft LT^Mit^TB 
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